This is a report of the implementation of dipole and quadrupole magnet sorting carried out for the injector synchrotron. The method used for implementing the sorting was developed by the author, see Koul l or Koul 2 . The arrangement of the dipoles around the injector synchrotron, after sorting, reduced the ox/.J73 by a factor of six. Whereas the arrangement of the quadrupoles around the injector synchrotron, after sorting, reduced 0 j3 / j3 by approximately a factor of five.
Introduction
The APS injector synchrotron ring measures approximately 368 meters in circumference. The ring is designed to accelerate the positrons from the initial --energy of 450 MeV to the final energy of about 7.5 GeV, at low beam loss. It has sixty-eight dipole magnets and eighty quadrupole magnets. The field tolerance limits on these magnets were given earlier from linearized error analysis, and reported in KouI 3 or Teng4. These limits were further verified by simulations carried out using the computer program Elegant, see KouI 5 . The tolerance This manuscript has been authored under contract number W31-109-ENG-38 with the U.S. Department of Energy. Accordingly, the U.S. Government retains a non-exclusive, royalty-free license to publish or reproduce the published form of this contribution, or allow others to do so, for U .S_ Government purposes.
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\ limit for dipoles was established at i3.B / B rv 10-3 , whereas for quadrupoles the quadrupole error tolerance was given at fJ.B' / B' "'" 1.5 X 10-
.
In the follovving we will first report on the sorting of the dipoles and then on the sorting of the quadrupoles.
Dipole Sorting:
The measured magnetic field data for the injector synchrotron dipoles was provided by the magnet measurement group. The data used in the sorting procedure is shown in the fourth coloumn of Table 1 . The sorting of the dipoles was carried out in four phases. In the first phase sixteen magnets were sorted. Random errors for the magnets were obtained by subtracting the mean of the error, obtained for the first twenty-one magnets measured, from the measured errors.
The mean value of errors for the subsequent batches was obtained by using all the magnets measured, i.e., both previously sorted and the newly measured magnets. Figure 1 shows how this mean kept changing. To sort the subsequent batches, the new value of the random errors was used for the previously sorted magnets. This problem of changing mean error values rendered the sorting process less than ideal. However, the results of this sorting show that this technique is efficient even in such situations. The orbit distortion Ox / -J7J was reduced by a factor of six as compared to the orbit distortion one would have obtained if the magnets were not sorted. The list of the sorted magnets is given in Table 1 .
Position one corresponds to the dipole magnet BleIBI, with succeeding dipoles following in the clockwise direction. The first column of the table gives the position assigned to a dipole, named in column two. The third column gives the corresponding position of the dipole magnet in the injector synchrotron. Finally the fourth column gives the measured error value used for final sorting.
Quadrupole Sorting
The quadrupoles were also sorted in batches. However, the mean value of the error from the first batch to the last batch changed by an order of magnitude, see figure 2 . Such a large change in the mean value made the previous sorted batch very ineffective in reducing the amplification factor of the succeeding sort.
In view of this, it was decided that the final sort must be carried out on the remaining 40 quadrupoles simultaneously. This helped and 8(3/(3 was reduced by a factor of 4.6 over a random placement. The final placement of the sorted quadrupoles is given in Table 2 . As in the case of first table, the first column gives the position assigned to the quadrupole named in column two, the third colmml gives the corresponding position in the injector synchrotron, and the last column gives the measured error value of the quadrupole used in sorting. 
